XML Schemas

http://www.w3.org/TR/xmlschema-0/ (Primer)
http://www.w3.0rg/TR/xmlschema-1/ (Structures)
http://www.w3.0rg/TR/xmlschema-2/ (Datatypes)

Roger L. Costello
Texvoloyieg XML

Schema Validators

« Command Line Only
— XSV by Henry Thompson
« ftp:/ftp.cogsci.ed.ac.uk/pub/XSV/XSV12.EXE
Programmatic API
— xerces by Apache
« http://www.apache.org/xerces-j/index.html
— IBM Schema Quality Checker (Note: this tool is only used to check
your schema. It cannot be used to validate an instance document
against a schema.)

* http://www.alphaworks.ibm.com/tech/xmlsqc
— MSXML4.0
* http://www.microsoft.com
« GUI Oriented
— XML Spy
* http://www.xmlspy.com
— Turbo XML
+_http://www.extensibility.com

Eicaywynj 30”

o 2TIG ETTOMEVEG 3 DlOQAVEIES, Ba yivel pia
TTOAU ypriyopn Kai CUVOTITIKA TTapouaiaon
Twv XML Schemas. O Adyog €ival yia va
YiVEI KATAVONTH N «OUVOAIKN EIKOVO>» TTPIV
€EETAOTOUV OI AETTTOUEPEIEG KATAOKEUNG
XML Schemas

Ti gival Ta XML Schemas?

» Atravrnon: ‘Eva Ae€iAdyio og XML yia Tnv
£KQPaON Twv Kavovwy TTou SIETTOUV Ta
XML &edopéva




MNapadeiypa

<location>
<latitude>32.904237</latitude>
<longitude>73.620290</longitude>
<uncertainty units="meters">2</uncertainty>
</location>

Eivou valid?
T va givar valid, mpénet va 1oydovv ot e€1i¢ mepropiopoi (data business rules):
1. To location mpénet va amoteAeiton and latitude, akorlovBoduevo and longitude,
akoAiovBovpuevo and 10 nepdplo Aabovg
2. To latitude mpémet va eivar dexadikog pe Tiun petagv -90 to +90
3. The longitude mpénet va eivon dekadikdog pe Tiun peta&d -180 to +180
4. Téco yua 10 latitude 660 kot yio o longitude o apBpdg TV dekadikdv
yneiov npénet va ivat akppog 6
5. H tiun tov mepmpiov Labovg mpénet va givar Evag un apvntikods aképoiog
6. H povada pétpnong tov nepbwpiov AédBovg npénet va ivar pétpa i mddia
5
O gpropiopoi propovv vo, ekgpacstovy ote. XML Schemas

Validating Ta dedopéva

<location>

<latitude>32.904237</latitude>
XML Schema

<longitude>73.620290</longitude>
<uncertainty units="meters">2</uncertainty>
</location>
validator

— Ta dedopéva

tvar ok!
-Edeyée av 10 latitude siven petagi -90 and +90 /

-Edeyée av 10 longitude givan petagd -180 and +1807]
-Eleyée av dexadkd ynoia sivon 6 v lat ko lon

XML Schema

Kupiwg mmaro!

» Twpa 1TO0U €idaTe TNV elcaywyn 307, ag
TTEPACOUUE OTIG AETTTOUEPEIEG!

AGyog uttapgng Twv XML
Schemas (kair DTDs)

» KaBopioudg:
—1n¢ doun¢ Twv XML gyypdowv

* «QUTO TO element Trepiéxel autd Ta elements, TTou
TEPIEXOUV aUTA Ta elements, KATT"

— TOV T0TTO dedopuévwy KABe element/attribute

* «AuTO TO element TTpéTTel va gival akéPaIog e
TIéG a1rd 0 ewg 12,000" (Ta DTDs dev 1a
KOTOQEPVOUV TOOO KOAG o€ auTtd TO POAO)




Kivntpo yia XML Schemas

* Aev gipaoTe euxapiotnuévor ue Ta DTDs
— "Exouv dI0popeTIKr oUvTagn
— 'Exouv Trepiopiopévn duvatdTnTa XEIPIOPOU TUTTWV
dedopévwy
» Ta DTDs utootnpiouv eAGXI0TOUG TUTTOUG BEQOEVWV.
Aev ptropeig T.x. va Treig «@éAw To <elevation> va egival
aképaiog pe Tipég atrd 0 wg 12,000"
« Em6Bupia yia oUvoAo TUTTwy dedopévwy ouuBaTd e Toug
QVTIOTOIXOUG TTOU GUVAVTGWE OTIG BATEIG
— Ta DTD umrooTnpigouv 10 TUTTOUG dedopévwy. Ta
XML Schemas utrootnpifouv 44+ T0TI0UG
dedopévwv

Highlights Twv XML
Schemas

Ta XML Schemas amoteAolv anuavTikétarn BeAtiwon Twv DTDs:
— Mponypéval TUTrol dedopévwv
* 44+ avti 10
* AuvatdétnTa dnuioupyiag TTPOCWTTIKWY TUTIWV Se50uéVwV
— Mapadeypa: «Autég givar £vag vEéog TUTTOG BaciouEvog
aTOV TUTTO String eVw Ta GUOTATIKG AQuTOU TOU TUTTOU
TIPETTEl va akoAouBouUv To potifo : ddd-dddd, émou 'd'
QVTIOTOIXEI O€ Wn@io".
— Exouv tnv idia alvragn pe Ta XML
— AVTIKEIPEVOOTPAPH
» Mmopouv va gmrekTeivouv A va Treplopicouv évav TUTTo
— Mmopouv va opicouv aUvoAa, dnA., uTTopoUv va opicouv TNV
utrapén Twv child elements o€ omroiadnmoTe ogIpd
— MropoUv va opigouv 1o TIEPIEXOUEVO GUOTATIKWY va gival HovadIKo
OTTWG €1TioNG TN PHOVASIKATNTA O€ UIa TIEPIOXT
— Mrmopouv va opicouv TTOAAG elements pe 10 iGl0 Gvopa aAAd
SIAPOPETIKG TTEPIEXOUEVO
— Mmopouv va opigouv elements xwpig (nil) Trepiexdpevo
— Mrmopouv va opicouv avTikataoTdoiya elements — 1r.x., 10 "Book”
element pymopei va avrikaraotioel 10"Publication” element. 10

AG apyxiooupe

» MetaTpoTrr) Tou BookStore.dtd (eméuevn
oeAida) og auvragn XML Schema
— ApxIk& 6a K&vouue Jia attAf, 1-1 YETATPOTTA,
onA., Title, Author, Date, ISBN, kai Publisher
Ba TrepIEXouV strings, 6TTw¢ kal oto DTD

— 21adlokd, 6a peTapdaAloupe To XML Schema
Va XPNOIYOTTOIEN TTI0 duVATOUG TUTTOUG
OedopEVWV

BookStore.dtd

<!ELEMENT BookStore (Book+)>

<!ELEMENT Book (Title, Author, Date, ISBN, Publisher)>
<!ELEMENT Title (#PCDATA)>

<!ELEMENT Author (#PCDATA)>

<!ELEMENT Date (#PCDATA)>

<!ELEMENT ISBN (#PCDATA)>

<!ELEMENT Publisher (#PCDATA)>




ELEMENT

ATTLIST BookStore

#PCDATA

Book

D
NMTOKEN CDATA Title

Date

ENTITY

Av16 10 Ae&AGY10 TAPEYOVY TOL
DTDs ya va opicgig 1o kavobpyo
G0V Ae€hoyIo

Author

Publisher ISBN

http://www.w3.0org/2001/XMLSchema

complexType
element

sequence

schema
boolean

string

integer

;

Av16 10 Ae&AY10 TAPEYOLY TOL
XML Schemas i vo. 0piceig 10 Kavopy
G0V Ae€hoyIo

M Swpopé

BookStore

Title

Date

&0 XML Schemas kot DTDs given 61 10 A

http://www.books.org (targetNamespace)

Author

Book

Publisher ISBN

6y tov XML Schema

oyetiCetan pe éva dvopa (namespace). Avtictouye, 10 véo Aehdyio mov opilelg
TPEEL Ve GUOYETIGTED pe éva Gvopa (namespace). Zto DTDs kavéva AeGiléyio S 4

oyetiCetan pe kdmowo Gvopa (namespace)

<?xml version="1.0"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref='

SBN" minOccurs="1" maxOccurs="1"/>
Publisher” minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="
<xsd:element name="Author" typ
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

sd:string"/>
sd:string"/>

</

BookStore.xsd

(eSnyoeic ot
avvEyEIa)
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xsd = Xml-Schema Definition

<?xml version="1.0"?>
xmlns:xsd="http: .w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsdzel
<xsd:element name="Book™>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<!ELH

</xsd:sequence>
</xsd:complexType>

<xsd:element name='
<xsd:element name
<xsd:element name
<xsd:element name="ISBN" type="xs
<xsd:element name="Publisher" typ

itle" type="xsd:string"/>¢———————»|
xsd:string" />
tring" />
T P ——
xsd:string"/>¢—————*|

<!ELEMENT BookStore (Book+)>

IMENT Book (Title, Author, Date,
ISBN, Publisher)>

<!ELEMENT Title #PCDATA)>
<!ELEMENT Author (#PCDATA)>
'<!ELEMENT Date (#?CDATA)>
'<!ELEMENT ISBN (#PCDATA)>
<!ELEMENT Publisher (#PCDA{%A»




<2xml version="1.0"?>
mlns:xsd="http: .w3.0rg/2001/XMLSchema”
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
"1"/>
1">
1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

Ol to. XML Schemas
&yovv 10 "schema" @g
ovotatko pila

<2xml version="1.0"?>
<xsd:schema xmlns:xsd=""http://www.w3.0rg/2001/XMLSchema""

targetNamespace="http://www.books.org" \

xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
"1" maxOccurs="1"/>
1" maxOccurs="1"/>
ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

\Tn elements kat ot
THmoL dedopEvav
OV FPNCOTOL0HVTO]
VIO TV KATAOKEDT

- schema

- element

- complexType

- sequence

- string
TPOEPYOVTOL OO TO
http://.../XMLSchem
namespace

XMLSchema Namespace

http://www.w3.0rg/2001/XMLSchema

complexType

element

sequence

schema

string boolean

integer

<2xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org" \
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
"1" maxOccurs="1"/>
1" maxOccurs="1"/>
ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

> Opiter bt
elements aTon Tov
schema

- BookStore

- Book

- Title

- Author

- Date

- ISBN

- Publisher
O avijkovy 10
http://www.books.or;
namespace

20




Book Namespace (targetNamespace)

http://www.books.org (targetNamespace)

BookStore
Author
Book

Title
Publisher ISBN

Date
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<2xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns=""http://www.books.org",

<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs=!
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="
<xsd:element ref="Author" minOccurs="1" maxOccur:
<xsd:element ref="Date" minOccurs="1" maxOccurs='

" maxOccurs="unbounded"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

elementFormDefault="qualified">
<xsd:element name="BookStore">

™ To default namespace &£ive
70 http:/www.books.org
OV £ivoL TO
targetNamespace!

™ AUTO avagépal pia
Book element declaration
To Book og Moo
namespace? AQoh dev
VRGpyEl namespace
qualifier, avogpépet 0
Book element oto defaul
namespace, dni. 10
targetNamespace! Etol,
anTh &ivon e avapopd
oty Book element
declaration g a6

70 schema.
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<2xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault=""qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs=
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

maxOccurs="unbounded"/>

<xsd:element ref="Date" minOccurs

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>

</xsd:element>
lement nam
lement nam
<xsd:element name: d:string"/>
lement name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

P AvTo sivor e eviord

o8 Ohat To

instance documents mov
VROKOHOVY GE 0VTO TO
schema:

‘Oco. elements

£PMOYOTOLOOVTaL ad TO
instance document kat
opilovar 6& avThd T0
schema mpémeal vo eiven
namespace qualified.
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AvagépovTag éva schema o€

éva XML éyypago

<?xml version="1.0"7>
<BookStore xmlns ="http://www.books.org" @
xmlns:xsi=""http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.books,exg
BookStore.xsd"">

<Book>
<Title>My Life and Times</Title>
<Author>Paul McCartney</Author>
<Date>July, 1998</Date>
<ISBN>94303-12021-43892</ISBN>
<Publisher>McMillin Publishing</Publisher>
</Book>

</BookStore>

1. Mipdov, n gpion mog default namespace Mimong, Aéet 1o schema-validator étt 6ha ta
elements 6” avtd 10 £YYpopo mpoépyovrar and 1o http://www.books.org namespace.

2. Agbtepov, 11 Shhwon schemalocation Aéel oto schema-validator 6t to http://www.books.org
namespace opiCeton 610 BookStore.xsd (3nA., schemaLocation wepiéye (evyog TindV).

3. Tpitov, neg oto schema-validator 61t to schemaLocation attribute Tov gpnoipuonoizon

zpoépyetan omd 1o XMLSchema-instance namespace.




XMLSchema-instance Namespace

http://www.w3.0rg/2001/XMLSchema-instance

schemaLocation
type

noNamespaceSchemaLocation
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AvagépovTag Eva schema o€
éva XML éyypago

v v
schemaLocation="http://www.books.org targetNamespace="http://www.books.org"
BookStore.xsd"

~
BookStore.xml BookStore.xsd
- xpnoiponoisi elements ond - opile1 elements 610
namespace http://www.books.org namespace http://www.books.org

To schema opier éva véo Ae&oyio. Instance documents ypnoyomoiody o véo Aegprovi

[MoAANQTTAG eTTiTTEDQ EAEYXOU

BookStore.xml BookStore.xsd XMLSchema.xsd
(schema-for-schemas)

Validate 6t to xml £yypago Validate 611 10 BookStore.xsd sivat &va valid
GUHQOVEL HE TOVG KAVAVEC 6TO schema éyypogo, dnk., CUHQOVETL pe
BookStore.xsd .
TOVG KavOveg 610 schema-for-schemas
27

Default iy yia minOccurs Kai
maxOccurs

» H default iyA yia minOccurs €ivai "1"
» H default tipn yia maxOccurs givar "1"

/ <xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
To idwo!

‘ <xsd:element ref="Title"/>

28




Qualify XMLSchema,
Default targetNamespace

« X710 TIPWTO Trapadelyya, Eeidikedoape pnta (explicitly qualified) OAa
1a elements amé 10 XML Schema namespace. To
targetNamespace rjtav 1o default namespace.

http://www.w3.0org/2001/XMLSchema http://www.books.org (targetNamespace)

complexType

BookStore

element Author

sequence Book

schema

Title

boolean Publisher ISBN

string
Date
integer

Default XMLSchema,

Qualify targetNamespace

«  EvaMakTikd (6poia), propolpe va oxedidooupe 10 schema €101
wote 10 XMLSchema va givar To default namespace.

http://www.w3.0org/2001/XMLSchema

complexType

element
sequence

schema
g boolean

integer

http://www.books.org (targetNamespace)

BookStore

Book
Title

Date

Author

Publisher ISBN
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">
<schema xmins=""http://www.w3.0rg/2001/XMLSchema" «————— T,
targetNamespace="http://www.books.org" http://.... /XMLSchema

xmlns:bk="http://www.books.org"

elementFormDefault="qualified"> stvon 7o default

<element name="BookStore"> namespace.
<complexType> Tovendg, dev vrhpyovy
<sequence> namespace
<element ref="bk:Book" maxOccurs="unbounded"/> qualifiers ota
</sequence> - schema
</complexType> - element
</element>
<element name="Book"> - complexType
<complexType> - Sequence
<sequence> - string

<element ref="bk:Title"/>
<element ref="bk: Author"/>
<element ref="bk:Date"/>
<element ref="bk:ISBN"/>
<element ref="bk:Publisher"/>
</sequence>
</complexType>
</element>

<element name="Title" type="string"/>

<element name="Author" type="string"/>
<element name="Date" type="string"/>
<element name="ISBN" type="string"/>
<element name="Publisher" type="string"/>
</schema> 31

(see example(2)

<element name="BookStore">
<complexType>
<sequence>

<element ref=""bk:Bogk'' minOccurs="1" maxOccurs="unbounded"/>

30
<?xml version="1.0"?>
<schema xmlns="http://www.w3.0org/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns:bk="http://www.books.org" \
elementFormDefault="qualified"> -

</sequence>
</complexType>
</element>
<element name="Book">
<complexType>
<sequence>
<element ref="
<element ref
<element ref="bk:Date"/>
<element ref SBN"/>
<element ref="bk:Publisher"/>
</sequence>
</complexType>
</element>
<element name="Title" type="string"/>
<element name="Author" ty) string"/>
<element name="Date" type="string"/>
<element name="ISBN" type="string"/>
<element name="Publisher" type="string"/>
</schema>

k:Title"/>

Edo avapépovue
10 Book element.
TTob givon opropéve
10 Book element?
Ye no16
namespace? To
wpdBepa bk:
VIOSNAMVEL GE TOLP|
namespace aviKket
a6 T0 element.
To bk: pvbuictnke
va givat 1o 1810 pe
70 targetNamespace]

32




"bk:" Ava@épel To

targetNamespace Inlining dnAwaeig Elements

* 270 TTPONYOUMEVA TTapadEiypaTa dnAwvaue éva
element kal HETA ava@ePOUAOTE 0 AUTA TN
onAwaon. EVAANGKTIKA, UTTOPOUNE VA EXOUME
inline dnAwaoeig elements

o 2TNV £TTOPEVN Slo@AVEIQ UTTAPXEl £VAG
EVOAAOKTIKOG (OUO0I0G) TPOTTOG avaATTOPAcTAONG
TOU schema TTou €idaue TpIv, XPNOIMOTIOIWVTAG
inlined element dnAwaoeic

http://www.w3.0rg/2001/XMLSchema http://www.books.org (targetNamespace)

complexType

BookStore
element
Author
sequence
Book
schema

Title

it boolean Publisher ISBN

5 Date
integer

bk

GUVETMG, T0, bk:Book avapépetar 610 Book element oto targetNamespace. 33 34

<2xml version="1.0"?>

<?xml version="1.0"?> <xsd:schema xmlns:xsd="http://www.w3.0org/2001/XMLSchema"

<xsd:sct xmlns:xsd="http: .w3.0rg/2001/XMLSchema" targetNamespace="http://www.books.org"
targetNamespace="http://www.books.org" xmlns="http://www.books.org"
xmlns="http://www.books.org" elementFormDefault="qualified">
elementFormDefault="qualified"> <xsd:element name="BookStore">

<xsd:element name="BookStore"> <xsd:complexType:
<xsd:complexType> <xsd:sequence>
<xsd:sequence> Eyovue petagépe <xsd:element name="Bogk" maxOccurs="unbounded">
<xsd:element name="Book" maxOccurs="unbounded"> &g g Snhdoe elements <xsd:complexType:

<xsd:complexType> inline, om6te Ka Sev <xsd:sequence>

<xsd:sequence> <xsd:element name=""T4
<xsd:element name="Title" type="xsd:string"/>

e="xsd:string"/>
xsd:string"/>
sd:string"/>

“V“"P‘:POP“““ o8 f’UT"G- <xsd:element name="Auth
avtd £xeL oG amotédecua <xsd:element name="Date" typ:

m Snuovpyie mo <xsd:element name="ISBN" type=' ring"/>
ISBN" type="xsd:string"/> copmoy@v schema! <xsd:element name="Publisher" type="XsQ>
<xsd:element name="Publisher" type="xsd:string"/> </xsd:sequence>
</xsd:sequence> </xsd:complexType>
</xsd:complexType> </xsd:element>
</xsd:element> </xsd:sequence> Avdvo pot OOl
</xsd:sequence> </xsd:complexType>
</xsd:complexType> </xsd:element>
</xsd:element> </xsd:schema>

</xsd:schema>

(example03)

Avtée o tpémog oxediacpot schema - by inlining everything — ovopdleta ayediaouic Russiandoll. 36




ETrwvupol TuTTO!

* H emmopevn diagdveia deixvel €va
EVAAOKTIKO (6u010) schema 1Tou
XpnoiyoTrolgi éva eTTwvuuo complexType
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<?xml version="1.0"?>

<xsd:schema xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">

<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="Book" type="BookPublication' maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:complexType name=""BookPublication''>
<xsd:sequence>
lement name=""Title" type="xsd:string'/>

'Author" type :string''/>
Date" type=""xsd:string'"/>
ISBN'' type=""xsd:string'"/>
<xsd:element name=""Publisher"" type=""xsd:string""/>
</xsd:sequence>
</xsd:complexType>
</xsd:schema>

(example04)

To mheovékTnua
OmOpAKPUVETC TMV
SNhOoEDY TV
clements

KO 1) EVOOUATOOT
T0U¢ ¢ £va

end@vopo Tomo

sivon 611 avTdg 0
TOmog pmopet vau
emavoypnopomom0e
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To napoxdrm cevapro:

<xsd:element name="A" type="foo"/>
<xsd:complexType name="foo">
<xsd:sequence>
<xsd:element name="B" .../>
<xsd:element name="C" .../>
</xsd:sequence>
</xsd:complexType>

gival oporo pe:

<xsd:element name="A">
<xsd:complexType>
<xsd:sequence>

</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="B" ...
<xsd:element name="C" ...

To Element A avagépe 10
complexType foo.

To Element A £yst tov
optop6 tov complexType
inlined o1 dMhwon 10V
element

39

type Attribute 4 complexType

Child Element, aAAG 6x1 kai Ta 2!

* Mia dnAwon evog element ptropei va €xel
TO attribute type, 1 éva complexType child
element, aAAG dev uTTOpEi va £xel Kal Ta

ouo.

<xsd:e ype="fo0">

40
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AvakepaAlaiwon dnAwong
Elements (2 tpoTtroi)

@ <xsd:element name="name" type="type" minOccurs="int" maxOccurs="int"/>

Evag anro¢ tomog Evag pm apvntikds  Evog pm apvnikdg

(my., xsd:string)  axéponog aképatog M
1 10 dvopa &vog . "unbounded" ,
complexType Znp: minOccurs kar maxOccurs uropovy vo

(n. BookPublication)  xpnoipomonfody udvo e tomikéc (local)
dnlcroeic elements

<xsd:element name="name" minOccurs="int" maxOccurs="int">
<xsd:complexType>

</xsd:complexType>
</xsd:element> “1

Built-in T0TTOI dedOPEVWIV

+  Primitive Datatypes * Atomic, built-in
— string "Hello World"
— boolean {true, false, 1, 0}
— decimal 7.08
— float 12.56E3, 12, 12560, 0, -0, INF, -INF, NAN
— double 12.56E3, 12, 12560, 0, -0, INF, -INF, NAN
— duration P1Y2M3DT10H30M12.3S
— dateTime format: CCYY-MM-DDThh:mm:ss
— time — _format: hh:mm:ss.sss
— date — _format: CCYY-MM-DD
— gYearMonth — _format: CCYY-MM
— gYear — _format: CCYY
— gMonthDay — format: --MM-DD

Inu: T sivor oSwoyopiotic date/time
INF = infinity

Built-in T0TTOI 8€dOUEVWV (OUV.)

+  Primitive Datatypes »  Atomic, built-in
e — format: ---DD (note the 3 dashes)
— gMonth
— hexBinary. - form. -.-MM--
— base64Binary. — ahex string )
— anyURI — abase64 string
— QName — http:/www.xfront.com
— NOTATION — anamespace qualified name

— aNOTATION from the XML spec

43

NAN = not-a-number 42
Built-in 101101 d€dOPEVWV (CUV.)
M .
«  Derived types «  Subtype of primitive datatype
— normalizedString —  Astring without tabs, line feeds, or carriage
—  token returns
~ languag T Smgwotas g sy corsee
— IDREFS — any valid xml:lang value, e.g., EN, FR, ...
— ENTITIES — must be used only with attributes
— NMTOKEN — must be used only with attributes
— NMTOKENS — must be used only with attributes
— Name — must be used only with attributes
— NCNam
- ID — part (no namespace qualifier,
- IDREF — must be used only with attributes
— ENTITY — must be used only with attributes
— integ — must be used only with attributes
— nonPositivelntegs — 456
— negative infinity to 0
44
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Built-in TutTO1 dedOpPEVIWLV (OUV.)

Derived types *  Subtype of primitive datatype
- negativelnteg —  negative infinity to -1
- long - 75808 10
— int 75807
— short — -2147483648 to 2147483647
— byte — -32768 to 32767
— nonNegativelnteget———————» — =127 to 128
- unsignedLong—————————————————» — O toinfinity
— unsignedint — 0to 18446744073709551615
- unsignedShort — 0104294967295
- unsignedByte ——, — 01065535
- 010255

— positivelnteger S
— 1 to infinity

Inu: Ovakérovbor Thror propodv va ypnowonombody pe attributes (which we will discuss later):

ID, IDREF, IDREFS, NMTOKEN, NMTOKENS, ENTITY, and ENTITIES.

=

45

AnuioupywvTag vEoug TUTTOUG

* Evag véog 1Umrog dedopévwy opidetal attd Evav UTTdpXwyv

(ovopadbpuevog "base" type) opidovtag TINEG yia éva
TEPIOOOTEPQ aTTO TO facets Tou base type

* Napdadeiypa. O T1UTTOG string €xel 6 TTpoalpeTikG optional

facets:

— length

— minLength

maxLength

— pattern

— enumeration

whitespace (emTpeTTéG TINEG: preserve, replace, collapse)

46

Mapddeiyua dnuioupyiag véou
TUTTOU opidovTag TIUEC OTa Facets

<xsd:simpleType name="TelephoneNumber">
<xsd:restriction base="xsd:string">®
<xsd:length value="8"/>®
<xsd:pattern Value:”\d{3}-\d{4}”/>®
</xsd:restriction>
</xsd:simpleType>

1. Anovpyia véov tomov pe 10 dvopa "TelephoneNumber'.
2. Elements quto0 T0L TOTTOV €01V TIUES string,
3. AL T0 pnKog Tov string mpénet va givan akpPag 8 yapaxtipes kow

'

4. 10 string npénet va axorovdei to potifo: ddd-dddd, émov 'd' givon éva 'digit')

47

Facets yia integer TUTTO dedOPEVWIV

» O 1UTTOG dedopévwy integer £xel 8 TTpoaipeTIka facets:
— totalDigits
— pattern
— whitespace

enumeration

maxInclusive

— maxExclusive

mininclusive

minExclusive

48
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Mapad

Elyua

<xsd:simpleType name= "Earth

</xsd:restriction>
</xsd:simpleType>

<xsd:restriction base="xsd:integer">
<xsd:minInclusive value="
<xsd:maxInclusive value="29035"/>

SurfaceElevation">

-1290"/>

49

"evikr) @Oppa dnuioupyiag véou TUTTOU
0edouévwy opicovTag TINEG OoTa Facets

<xsd:simpleType name= "name">
<xsd:restriction base= "xsd:source">
<xsd:facet value= "value"/>
<xsd:facet value= "value"/>

</xsd:restriction>
</xsd:simpleType>

— Facets:
- length Sourctes:
- minlength - string
- maxlength - boolean
- pattern - number
- enumeration - float
- minInclusive - doubl.e
- maxInclusive - duraupn
- minExclusive - d_ateTlme
- maxExclusive - time

50

MoAAaTtTAG Facets — Evwvovrtag
Ta ue "and", n "or'?

<xsd:simpleType name="TelephoneNumber">
<xsd:restriction base="xsd:string">
<xsd:length value: >
<xsd:pattern value="\d{3}-\d{4}"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="shape">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="circle"/>
<xsd:enumeration value="triangle"/>
<xsd:enumeration value="square"/>
</xsd:restriction>
</xsd:simpleType>

Eva element dnimpévo tonovTelephoneNumber
TIpéner vo givon string pe length=8 xau 1o string
Tpéner v akorovOei 1o potifo: 3 digits, modAa,
4 digits.

Eva element dnimpévo tomov shape
TIpéner va given string pe tpn circle, 4
triangle, 7 square.

Patterns, enumerations => "or" them together 51

All other facets => "and" them together

Element tTou trepiéxel éva User-

Defined Simple Type

Tlopaderypa:

<elevation>5240</elevation> ‘

Evag tpdmog dniwong tov elevation element:

<xsd:simpleType name="EarthSurfaceElevation">
<xsd:restriction base="xsd:integer">
<xsd:minInclusive value="-1290"/>
<xsd:maxInclusive value="29035"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="elevation" type="EarthSurfaceElevation"/>

52
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Element tTou trepiéxel éva User-
Defined Simple Type (ouv)

Evag evokaktikdg tpdmog SnAmong tov elevation:

od- _n -
<xsd.eler.nent name="elevation"> 0 opionée simpleType opiCera
<xsd:simpleType> inline, avdvopa.
<xsd:restriction base="xsd:integer">
<xsd:minInclusive value="-1290"/> Mpooépponc eiven 6u e <o
. " " G £von 0Tt TO T
<xsd:ma'xI'nclu51ve value="29035"/> simpleType S&v pmopei ve:
</xsd:restriction> enavoypnoponomOet omd dhha
</xsd:simpleType> elements.
</xsd:element>

To pgovékTnuo avTic TG

53

AvakepaAlaiwon dnAwong
Elements (3 1potro1)

<xsd:element name="name" type="type" minOccurs="int" maxOccurs="int"/>

<xsd:element name="name" minOccurs="int" maxOccurs="int">
<xsd:complexType>

) &)

</xsd:complexType>
</xsd:element>

3 <xsd:element name="name" minOccurs="int" maxOccurs="int">
<xsd:simpleType>

<xsd:restriction base="type">

</xsd:restriction>
</xsd:simpleType> 54

</xsd:element>

FAutwvovtag $$$ xpnoiyoTroivTag
XML Schemas

Agrtovpyikog
Khdukog

Kddwag eréyyon
ng doung Kot Tov
TEPLEYOUEVOV
(1bmot dedopévav)
10V dedouEvaY

«og éva omikd mpdypappa, péypt ko 60% 1ov kOIKe orataiiéton eéyyovtag ta dedopéva!”

- source unknown

55

FAutwvovtag $$$ xpnoiyoTroiwvTag
XML Schemas (ouv)

Agrrovpykdg
KOSKAG

Kaddwkag eréyyov
ng doung Kot Tov
TEPLEYOUEVOD
(thmor dedopévamv)
TV ded0pEVOV

Av 10 dedopéva givar dounpéva og
XML, o vrapyer schema,

Mmnopeic va avabéoeig Tov Ereyyo t@v
Agdopgvov og Evav

schema validator.

O kddwkog peioveton og kon 60%!!!
Meyén owovopia $$!

56
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Regular Expressions

» O T1UTTOG OedopéVWY string €xel €va facet e 1o
Ovopa pattern. H Tiur) Tou pattern givia pia
KAVOVIKA €K@paon -regular expression.
Mapakdtw TrapatiBevTal TTapadeiypaTa:

Regular Expression Hapdaderypa

- Chapter \d - Chapter 1

- Chapter&#x020;\d - Chapter 1

-a*b - b, ab, aab, aaab, ...

- [xyz]b - xb, yb, zb

-a?b -b, ab

-a+b - ab, aab, aaab, ... .
- [a-c]x - ax, bx, cx

Regular Expressions (ouv.)

* Regular Expression + Example

Regular Expressions (ouv.)

+ af1,3}x * ax, aax, aaax
* af2.)x - aax, aaax, aaaax,
o \w\s\w
word character (alphanumeric
plus dash) followed by a space
followed by a word character
. [a-zA-Z-[Ol]]* » A string comprised of

any lower and upper

case letters, except "O"
.\ - an@ Period "." (Without the

backward slash the period

means "any character")

— [a-c]x — ax, bx, cx
— [-ac]x — -X, ax, cX
— [ac-]x — ax, ¢x, -X
- [AO-Q]X — any non-digit char followed by x
— \Dx — any non-digit char followed by x
- Chapter\s\d —  Chapter followed by a blank followed by a digit
— (ho){2} there — hoho there
— (ho\s){2} there — ho ho there
— .abc — any (one) char followed by abc
— (alb)+x — ax, bx, aax, bbx, abx, s
bax,...

\n « linefeed

\r « carriage return

\t . tab

\ «  The backward slash\

\l « The vertical bar |

\- *  The hyphen -

W « Thecaret®

\? +  The question mark ?

\* «  The asterisk *

\+ *  The plus sign +

\{ «  The open curly brace {

\} «  The close curly brace }

\( *  The open paren (

\) * Theclose paren)

\[ « The open square bracket [

\] *  The close square bracket ]

60
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Mapdadeiyua R.E.

[1-9]?[0-9]11[0-9][0-9]12[0-4][0-9]125[0-5]
| Il Il Il J

0to 99 100to 199 200 to 249 250 to 255

H nopandve regular expression nepropilet éva string

Na €yet Tipég amd 0 mg 255.

... xpnoun v weprypaen IP address ...

61

Derived Types

» MT1ropouUpe va emiITUXoupE subclassing
complexType opioywy. AuTé ovopdletal
"derived types"

— derive by extension: eméktaon Tou complexType
JE TTEPICOOTEPA elements
— derive by restriction: dnuioupyia evog TUTTOU TTOU
gival uTTooUvoAo Tou base type. 2 1poéTIoN:
« Emavampoadiopiopds evog base type element va déxetal
TEPIOPITUEVO EUPOG TINWYV, N}
« Emavampoodiopiopdg evog base type element va déxetal
éva “TrePIOPIoHEVO APIBUO OTIYMIOTUTTWYV.

62

<7xml version="1.0"7>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
{ > <xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Ti
<xsd:element name=
<xsd:element name="Date" type='
</xsd:sequence>
</xsd:complexType>
Type name="BookPublication">
<xsd:complexContent>
[ <xsd:extension base="Publiction" >
<xsd:sequence>
<xsd:element nai
<xsd:element nas
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="Book" type="BookPublicatit maxOccurs="
</xsd:sequence>
<Ixsd:complexType>
</xsd:element>

schema>

[0}

BookPublication emskteival
Tov tomo Publication
An: Derive by Extension

(see example06)

63

<xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" fype="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Authoff' type: :string" maxOccurs="unbounded"/>
<xsd:element name="Date" fype="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType >
<xsd:complexType name="BookFublication">
<xsd:complexContent>
<xsd:extension base='""Publication'">
<xsd:sequence>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType >

Elements dniopéva va given tomov BookPublication Oa £xovv 5 child elements - Title, Author, Date, ISBN,
kou Publisher. To elements Tov derived type mpootifevian ota elements tov base type.

64
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Author Publication

«—— BookPublication

Publisher

65

Publication

Title
Author
Date

«enekteiver”

BookPublication

ISBN
Publisher

Derive by Restriction

<xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
Type name= "SingleAuthorPublication">
<xsd:complexContent>
<xsd:restriction base=""Publication'>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

Elements tov tomov SingleAuthorPublication Oa £xovv 3 child elements - Title, Author, ke Date.
TIpéner vo vidpyet akpBadg Author element.

. S . . . S 67
Ytov 1Hmo restriction mpénel va emavehopPévovion 6ieg ot SNAd

dtav

1¢ TOL base type (£KTd

66
AlaypdgovTtag £va element Tou
<xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" ty] xsd:string” minOccurs="0"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name= "ZeroAuthorPublication">
<xsd:complexContent>
<xsd:restriction base=""Publication"'>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
68

17



OpoAoyia: AfAwaon vs OpIoudg

* 2¢& éva schema:

— AnAwveig elements kai attributes. ZuoTatiké Tou Schema TTou
dnAwvovrai gival autd Tou avaTrapiotavtal oto XML instance
document.

— Opideig ouoTaTik@ TTou XpnoigoTololvTal péoa 1o schema.
YuoTaTikG Tou Schema TTou opidovrai gival auTd TToU dev
avaTtapiotavTal oto XML instance document.

roeeg: opwopoi:
- element declarations - type (simple, complex) definitions
- attribute declarations - attribute group definitions

- model group definitions

69

OpoAhoyia: Global vs Local

+ Global dnAwaosig element, global opiouoi
TUTTWV:

— Eival dnAwoeig element/ opiopoi TUTTWY TTOU
gival aueca Taidid Tou <schemas

» Local dnAwaozeig element, local opiopoi
TUTTWV :

— Eival dnAwoeig element/ opiopoi TUTTWY TTOU
evBuhakwvovTal yéoa ae dAAa elements/
TUTTOUG.

70

<7xml version="1.0"%>

<xsd:schema xmlns:xsd="http://www.w3.0r/2001 /XMLSchema”
targetNamespace="http://www.books.org"
xmins="http://www.books.org"

elementFormDefault="qualified">
<xsd:complexType name="Publication’” Global type definition
<xsd:sequence>
<xsd:element na ring” maxOceurs="unbounded”/>
<xsd:element na string” maxQccurs"unbounded"/>

<xsd:element name="Date sdigYear'l>
<fsd:sequence>
<Jxsd:complexType>

Type name="
<xsd:complexContent>
<xsd:extension base="Publication” >
<xsd:sequence>
<xsd:element name="ISBN" type="xsd:Nring"/>

<xsd:element name="Publisher” typeRysNstring"/>
</xsd:sequence>
<Ixsdextension>
<Ixsd:complexContent>
<Ixsd:complexType>

<xsd:element name="BookStore">
<xsd:gomplexType>
2

Global type definition

sequence>

name="Book" type="

ceufsd"unbounded"/>
</fsd:sequence>
</xsd:complexType>

<xsdiefement>
</xsd:schpma>

|

Local type definition Local element declarations

al

Global element declaratior

Global vs Local ... kai 11 €yive?

» Kai Ti £yive av éva element A T0TTOG €ival
global ) local. TpakTikd, Ti onuaiver?

— Amrdvinon: pévo global elements/TaTrol
HITOPOUV VA ava@epOouv (SnA.,
gTavaypnoipotroinfouv). Etol, av éva
element/TdTrog cival local 161¢ €ivail
OUCIOOTIKG a6paTo aTo uTTéAoITTo schema (kal
o¢ dAa schemas).

72
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Attributes

* Ao doupe pia ékdoaon Tou BookStore DTD
pe attributes. Metd, Ba doUue TTWG
peTappaletal oe XML Schemas.

73

<!ELEMENT BookStore (Book+)>
<!ELEMENT Book (Title, Author, Date, ISBN, Publisher)>
<!ATTLIST Book
Category (autobiography | non-fiction | fiction) #REQUIRED
InStock (true | false) "false”
Reviewer CDATA " ">
<!ELEMENT Title (#PCDATA)>
<!ELEMENT Author (#PCDATA)>
<!ELEMENT Date (#PCDATA)>
<!ELEMENT ISBN (#PCDATA)>
<!ELEMENT Publisher (fPCDATA)>

BookStore.dtd

74

<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Book" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>

ref="BookAttril l;

</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
zattril name="BookAttributes">
<xsd:attribute name="Category" use="required">
<xsd:simpleType>
<xsd:restriction base=""x:

valu Category (.
<xsd:enumeration value='
<xsd:enumeration value='
<Ixsd:restriction>
</xsd:simpleType>

" default="false"/> I

name="InStock" type=
<xsd:attribute name="Reviewer"
</xsd:attributeGroup>

(see example07)

| non-fiction | fiction) #REQUIRED

f—— InStock (true | false)
f————————> Reviewer CDATA

75

<xsd:attribute name="Category" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="autobiography"/>
<xsd:enumeration value="non-fiction"/>
<xsd:enumeration value="fiction"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

"Instance documents vroypgovvrat vo £xovv to Category attribute

(6mwg MAdveton omd m ypon "required”). H tipr tov Category mpénet va sivon 1
autobiography, 1 non-fiction, 1 fiction (énmg opiletan and ta

enumeration facets)."

Inu: To attributes pmopovy va £xovv pévo simpleTypes (1., ta attributes
dev umopodv va éxovv child elements).

76
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Avake@ahaiwaon dnAwong
Attributes (2 TpdTtrOI)

@ <xsd:attribute name="name" type="simple-type" use="how-its-used" default/fixed="value"/>

.

xsd:string required To "use" attribute mpémer
xsd:integer optional Na givon optional 6tav
xsd:boolean prohibited ypnotponoteiton

default 1} fixed.

@ <xsd:attribute name="name" use="how-its-used" default/fixed="value">

<xsd:simpleType>
<xsd:restriction base="simple-type">
<xsd:facet value="value"/>

</xsd:restriction>
</xsd:simpleType> ”
</xsd:attribute>

use --> XpnolPoTToinoné To JOvo
oe dnAwoeig Local Attributes

* To "use" attribute €xel vonua uévo o€ pia
dnAwon element. MNa mapdadeiyua: "for
each Book element, the Category attribute
is required".

* Otav dnAwveig €va global attribute un
XPNOIMOTIOIEIG TO "use”

78

<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>

</xsd:sequence>

<xsd:attribute ref="Category" use="required"/>¥—— Local attribute d4Awon.
Xpnowonoinonoce 1o
</xsd:complexType> "use" attribute.
</xsd:element>
<xsd:attribute name="Category"><*——— [ Global attribute d1Amon. MH
<xsd:simpleType> APNOULOTOMGELS TO
<xsd:restriction base="xsd:string"> "use" attribute

<xsd:enumeration value="autobiography"/>
<xsd:enumeration value="fiction"/>
<xsd:enumeration value="non-fiction"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

79

Inlining Attributes

e 2TnV €TTOuEVN dlaavela deixveTal GAAOG
évag 1poT1ToC dAwong attribute - Ta
attributes are inlined péoa otn dnAwon Tou
Book.

80
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<xsd:element name="Book" maxOccurs="unbounded">

<xsd:complexType>
<xsd:sequence>
<xsd:element name="Title" type="
<xsd:element nam
<xsd:element name= sd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name=""Category" use="required''>
<xsd:simpleType>
<xsd:restriction bas

al

sd:string"/>

"'xsd:string''>
n value i
ation valu
<xsd:enumeration value="fiction'/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name=""InStock"" type="xsd:boolean'" defaul
<xsd:attribute name=""Reviewer" type=""xsd:string" default=""/>
</xsd:complexType>

</xsd:element>

xsd:string” maxOccurs="unbounded"/>

"'false''/>

(see example08)

2 nueIwaelg yia Attributes

» O1 dnAwosig Twy attributes yivovtal o1o
TENOG, META TIG ONAWOEIG TWV elements.

» Ta attributes gival TTavra OxXETIKA L€ TO
element oto orroio opidovrai (nested).

| »~<xsd:element name="foo">
<xsd:complexType>

<xsd:sequence>

"bar kot boo givon N </xsd:sequence>

attributes tov foo" N <xsd:attribute nam
<xsd:attribute name=

</xsd:complexType>
</xsd:element>

82

81
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Title" type="xsd
<xsd:element name="Author" typ
P
<xsd:element name="Publisher" typ
</xsd:sequence>
X <xsdzattribute name="Category" use="required">
Ta attributes <xsd:simpleType>
Avfikovy 610 <xsd:restriction base="xs
element 610 omoio
evOvlakdvovion (Book)
AnA, o Book éyet 3
N </xsd:simpleType>
attributes - Catcg.ory, <Ixsdatitibute>
InStock, kon Reviewer. <xsd:attribute name="InStock" type="xsd:boolean" default:
<xsd:attribute name="Reviewer" type="xsd:string" default='
</xsd:complexType>
</xsd:element>
83

Element pe ammAd mrepiexduevo
kail Attributes

Tapdderypo. Osopeiote 10 akOA0LHO:

<elevation units="feet">5440</elevation>

To elevation element £xgt 2 meplopiopovC:
- Exet anho (integer) mepieyouevo
- Eyet 1 attribute, to units

Tldhg dnidvoupe to elevation? >

84
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Avake@aiaiwon dnAwaong Elements

<xsd-element name="elevation"> 1. Element pe a)é nepreydpevo - Simple Content.
<xsd:complexType> (1)
<xsd:simpleContent>(2) —
<xsd:extension base="xsd:integer">® ‘ name= type="xsd:positivelnicger'/> ‘
<xsd:attribute name="units" type="xsd:string" use="required"/>" D)
</xsd:extension>
</xsd:31mpleContent> <xsd:simple'.l'ypc name:"shapes.">
<Ixsd lexT S <xsd:restriction base="xsd:string">
'xsd:complexType:
</xsd:element>

Anhévoups o element gpnoworowbyTac évay built-in Tézo:

Ankdvovpe to element gpnoyonowdvac évav user-defined simpleType:

<xsd:enumeration value="triangle"/>

<xsd:enumeration value="rectangle"/>
<xsd:enumeration value="square"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="geometry" type="shapes"/>

1. To elevation mepiéyer éva attribute.
- Gpa, Tpémer va gpnoponomjcovpe <xsd:complexType>
2. Ouwg, 10 elevation dev mepiéyet child elements (Y to onoio
ypnoyonotodpe to <complexType>). Avtifeta, to elevation mepiéyet simpleContent.
3. Enekteivoupe to simpleContent (integer) ... <xsd:element name="geometry">
4. ue éva attribute. <xsd:simp leTyPe>
<xsd:restriction base="xsd
<xsd:enumeration valug
<xsd:enumeration val
<xsd:enumeration value
</xsd:restriction>
</xsd:simpleType> 86
</xsd:element>

Evalaktikg, propoips va gpnoiponomconps inline simpleType opiopo:

ring">
triangle"/>

85

Avakepaiaiwon dhAwaonc Elements AvakepaAaiwan dnAwong Elements

2.To Element negiéyz1 Child Elements 3. To Element nepiéyer évav complexType mov sivan exéktacn Gid.ov complexType

OpiCovrag child elements inline: <xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Person"> <xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:complexType> <xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="BookPublication">
<xsd:complexContent>
<xsd:extension base="Publication" >
<xsd:sequence>
<xsd:element name="ISBN" type="xs:
<xsd:element name="Publisher" typ
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:element name="Book" type="BookPublication"/>

<xsd:sequence>

"Title" type="xsd:string"/>
FirstName" type="xsd:string"/>
Surname" type="xsd:string"/>

<xsd:element name="
</xsd:sequence>
</xsd:complexType>
</xsd:element>

ring"/>

Evalaktikd, propoips va dnpovpyicovpe £ve named complexType Tov 0noio kot vo ypNGIHOTOMGoDpes: xsd:string"/>

<xsd:complexType name="PersonType">
<xsd:sequence>

</xsd:sequence>
</xsd:complexType> 87
<xsd:element name="Person" type="PersonType"/>

88




Avake@aiaiwon dnAwaong Elements Avake@aiaiwon dnAwaong Elements

4. To Element nzpiéyat évav complexType mov ivan mepropiopdg Grrou complexType 5. To Element nzpiéyer anhé nepieydpzvo - Simple Content ko Attributes

<xsd:complexType name="Publication"> <xsd:element name="apple">
<xsd:sequence> . <xsd:complexType>
ring" maxOccurs="unbounded"/>

<xsd:element name="Title" type="x: d:si 1eC
<xsd:element name="Author" type=' ing" maxOccurs="unbounded"/> <xsd:simpleContent>

<xsd:element name="Date" type="xsd:gYear"/> <xsd:extension base="xsd:string">
</xsd:sequence> <xsd:attribute name="variety" type="xsd:string" use="required"/>

</xsd:complexType> . H
<xsd:complexType name= "SingleAuthorPublication"> </xsd:extension>

<xsd:complexContent> </xsd:simpleContent>
<xsd:restriction base="Publication"> </xsd:complexType>
<xsd:sequence> </xsd:element>
<xsd:element name="Title" type="x:
<xsd:element name="Author" typ
<xsd:element name="Date" type="xsd:gYear"/> Tapéderypo. <apple variety="Cortland">Large, green, sour</apple>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
<xsd:element name="Catalogue" type="SingleAuthorPublication"/>

:string” maxOccurs="unbounded"/>
ing"/>

89 20

complexContent vs
simpleContent

» Me complexContent etrekTeiveig » To group element divel Tn duvaTdTNTa
TTeplopiceig complexType opadoTtroinong dnAwoswyv elements.

* Mg simpleContent etekTeiveig * 2nu: To group element dev eITPETTEI TNV
TTeplopiCelg simpleType opadoTtroinon dnAwoewv attributes!

group Element

<xsd:complexType name="..."> <xsd:complexType name="...">
<xsd:complexContent> <xsd:simpleContent>
<extension base="X"> <extension base="Y">
Vs
</extension> </extension>
</xsd:complexContent> </xsd:simpleContent>
</xsd:complexType> </xsd:complexType>

92
X npéner va givar complexType Y npéner va givar simpleType




<xsd:element name="Book" >
<xsd:complexType>
<xsd:sequence>
<xsd:group ref=""PublicationElements'/>
<xsd:element name="ISBN" type="string"/>
<xsd:element name="Reviewer" type="string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="CD" >
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="PublicationElements'"/>
d:el name="Recordi dio" type="string"/>

</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:group name=""PublicationElements''>
<xsd:sequence>
<xsd:element name:
<xsd:element name=
<xsd:element name=
</xsd:sequence>
</xsd:group>

‘Title'"" type=""xsd:string''/>
'Author" type=""xsd:string" maxOccurs=""unbounded"/>
Date'" type=""xsd:string''/>

THapdaderypa ypnong tov <group> element

93

2 NMEIWOTEIG YIa TO group

+ O1 opiopoi Group TTpéTTel va ivail global

<xsd:element name="Book">
<xsd:complexType>

<xsd:group name="Publication)
<xsd:sequence>
<xsd:element name="Title" type="xs 2" minOccu
<xsd:element nam
<xsd:element name="Date" type="
</xsd:sequence>

Ag emrpéneTan
i inline Tov opopé
tring" minOccurs="0" maxOccurs="unbounded"/>| | Eroup.

> Tpémer va

Author" type:

</xsd:element>

</xsdisequence>

</xsd:complexType>

APNOULOTOMGELG
<xsd:element name="ISB] J//{p "Eva ref xou va
<xsd:element name="Publi¢her" type="xsd:string"/> opioeic 1o group

globally.
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Ex@palovTtag eTTIAOYEG

DTD: ‘ <!ELEMENT transportation (train | plane | automobile)> ‘

<xml version="1.0"?>
xmlns:xsd="http: w3.0rg/2001/XMLSchema”
XML Schema: targetNamespace="http://www.travel.org"
xmlns="http//www.travel.org"
elementFormDefault="qualified">
<xsdzelement name="transportation">

lement name="automobile" type="xsd:string"/>
hoice>
<Ixsd:complexType>

(see example10)

Inu: H gmhoyn — choise givan exclusive-or, dnA, transportation pmopei va mepiéyet
uoévo éva element - train, 7 plane, 1} automobile.

95

Ekgpdlovtag etravalauBavoueveg eTTIAOYEG

DTD: ‘ <!ELEMENT binary-string (zero | one)*> ‘

XML Schema:

<2xml version="1.0"?>
hema xmin; tp://www.w3.0rg/2001/XMLSchema”
targetNamespace="http://www.binary.org"
xmlns="http://www.binary.org"
clementFormDefault="qualified">
<xsd:element name="binary-string">
<xsd:complexType>
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsdzelement name="zero" type="xsd:unsignedByte" fixed="0"/>
<xsd:element name="one" type="xsd:unsignedByte" fixed="1"/>
</xsd:choice>
<xsd:complexType>
<Ixsd:element>
</xsdzschema>

(see example 11)

Tnu:
1. Eva element pmopet va gridéet - fix mmv tip tov, pe to fixed attribute.

96
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fixed/default tipég Element

» Otav dnAwveig £va element, ptropeig va
ToUu dwoelg pia fixed ) default TipA.

— Tére, oT0 instance document, uTTopeig va
apnoeig 1o element adelo.

<element name="zero" fixed="0"/> <element name="color" default="red""/>
;icro>0</zcr0> ;c.‘olor>red</color>
1 opoiwe: 1 opolwe:
<zero/> <color/>
97

XML Schema: </xsd: sequence>

XPNOIKOTTOIWVTAG <sequence>
Kal <choice>

DTD: ‘ <!ELEMENT life ((work, eat)*, (work | play), sleep)* > ‘

<2xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.life.org"
xmlns="http://www.life.org"
elementFormDefault="qualified">
<xsdrelement name="life">
<xsd:complexType>
<xsd:sequence minOccurs="0" maxOccurs="unbounded">
<xsd:sequence minOccurs="0" maxOccurs="unbounded">
<xsd:element name="work" type="xsd:string"/>
<xsd:element name="eat" type="xsd:string"/>

<xsd:choice>
<xsd:element name="work" type="xsd:string"/>
<xsd:element name="play" type="xsd:string"/>

</xsd:choice>

<xsd:element name="sleep" type="xsd:string"/>

</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

98

Ek@pdalovrag otroladntrote oelpd
eMeaviong - Any Order

TIpoPAnua: dnuovpyio tov element Book, mov wepiéyer Author, Title, Date, ISBN, kon Publisher

o¢ any order (Enu: avtd givar dvokroro ko doynuo oto DTDs).

<2xml version="1.0"2
<xsd:schema xmlns:xsd="http//www.w3.0rg/2001/XMLSchema”
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
clementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsdisequence>
<xsd:element name="Book" maxOccurs="unbounded">
<xsd:complex Type>
<xsd:all>
XML Schema: <xsd:element name="Title" typ
<xsd:element name="Author" ty g"/>

<xsd:element name="Publisher" tyj
</xsd:all>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

(see example 12)

<all> onuaiver 611 10 Book mpémet va mepiéyet 61a ta child elements, oe onoladimote $pd.

[Mepiopiopoi xpriong Tou <all>

Elements dnAwpéva péoa ae <all> mpetel va
£€xouv T maxOccurs ion pe "1" (minOccurs
MTTopEi va gival "0" 3 "1")

Av évag complexType xpnolyoTrolei <all> kal
£TTEKTEIVEI KATTOIOV GAAO TUTTO, TOTE O TUTTOG
TTATEPAG TTIPETTEI VA £XEI ABEI0 TTPIEXOUEVO.

To <all> dev ptropei va evBuhakwBei o€
<sequence>, <choice>, ] dAho <all>

Ta mepiexdueva Tou <all> TTpETel va gival atrAd
elements. Aev utropei va Treléxel <sequences N
<choice> 100
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Empty Element

<!ELEMENT image EMPTY>
<!ATTLIST image href CDATA #REQUIRED>

DTD:

<2xml version="1.0"7>

p: w3.0rg/2001/XMLSchema"
y.org"

2 P p: g
xmlns="http://www.photography.org"
elementFormDefault="qualified">

<xsd:element name="gallery">
<xsd:complexType>
<xsd:sequence>
Schema: <xsd:element name="image" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="href" type="xsd:anyURI" use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

(see example 13)

g:cuzzicppct): <image href="http://www.xfront.com/InSubway.gif"/> S

No targetNamespace
(noNamespaceSchemal.ocation)

*  Mepikég Qopéeg BEAEIG va dnpioupyRoelg éva schema Xwpig va
ouoxeTioelig Ta elements pe éva namespace.

« To targetNamespace attribute eival éva rpoaipeTiké attribute Tou
<schema>. E7ol, av d¢ BéAeIg va SnAwogIg namespace yia 10
schema oou, pn xpnoipomoinoeig To targetNamespace attribute.

*  Xuvémeleg ury UTrapgng namespace
— 1. 10 instance document dev §eidikevelg Ta elements.

— 2. X710 instance document, avTi va XpnoIPOTIOIEIG
schemalocation xpnoipomoinoe noNamespaceSchemalocation.

102

<?xml version=
<xsdischema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" Agv vmapyet

elementFormDefault="qualified"> [arge[Namespace

<xsd:element name="BookStore"> : S .
<xsd:complexType> attribute, d&v vadpyeL
<xsd:sequence> default namespace.
<xsd:element ref="Book" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element>
<xsdielement name="Book">
<xsd:complexType>
<xsdisequence>
<xsdielement ref="Title"/>
"Author"/>

<xsd:element ref="Publisher"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element>
<xsd:element name="Title" ty]

<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>

(see examplel14)

103

<?xml version="1.0"?>
<BookStore xmlns:xsi=

"http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noN: Sch Location= "BookStore.xsd">
<Book>

<Title>My Life and Times</Title>

<Author>Paul McCartney</Author>

<Date>1998</Date>

<ISBN>1-56592-235-2</ISBN>

<Publisher>McMillin Publishing</Publisher>
</Book>

</BookStore>

(see examplel14)

1. Agv vndpye default 3MAwon namespace. Ondte, kavéva omd 1o elements dev oygtieton pe namespace.

2. Agv ypnowonoteiton xsi:schemalocation . Avtifgta, ypnowonowitan xsi:noNamespaceSchemaLocatiol

104
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AnuioupywvTtag NioTeg

MepIkéG popég BEAoupe éva element va
TTEPIEXEI NiOTA TIMWV, TT.X., «TO TTEPIEXOUEVO
Tou Numbers element €ival pia Aiota
apIiBuwv».

Tlapaderyna: T éva Eyypago mov mepéyer pa Aotapio, &xovus:
<Numbers>12 49 37 99 20 67</Numbers>

Tldg dnidvovpe o element Numbers ...
(1) va nepéyer wo Mota and integers, kot
(2) Kabe integer va mepropileran and 1 ag 99, xon
(3) o ovvohkdg apBudc ot Aota va givar axpipag 6.

105

<?xml version="1.0"?>
<LotteryDrawings xmlns="http://www.lottery.org"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=
"http://www lottery.org
Lottery.xsd">
<Drawing>
<Week>July 1</Week>
<Numbers>21 3 67 8 90 12</Numbers>
</Drawing>
<Drawing>
<Week>July 8</Week>
<Numbers>55 31 4 57 98 22</Numbers>
</Drawing>
<Drawing>
<Week>July 15</Week>
<Numbers>70 77 19 35 44 11</Numbers>
</Drawing>
</LotteryDrawings>

Lottery.xml (see example19) 106

<2xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0org/2001/XMLSchema"
targetNamespace="http://www.lottery.org"
xmlns="http://www.lottery.org"
elementFormDefault="qualified">
<xsd:simpleType name=""LotteryNumbers''>
<xsd:list itemType=""xsd:positiveInteger''/>
</xsd:simpleType>
<xsd:element name="LotteryDrawings">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Drawing" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Week" type="xsd:string"/>
<xsd:element name="Numbers" type=""LotteryNumbers''/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

Lottery.xsd 107

LotteryNumbers --> Need
Stronger Datatyping

* H Aiota oTo Trponyouuevo schema gixe 2 mpoRruaTa:
— Emérpemre ota <Numbers> va mepiéxouv auBaipeta
MeyaAn Aiota
— O1 apiBuoi oTn AioTa PTTOPEi va gival oTToI00dATIOTE
positivelnteger
» [Mpétel va:
— Na mepiopicoupe 10 uAkoG NG AioTag o€ TiA="6"
— Na mepiopicoupe Ta Numbers og maxinclusive
TINA="99"

108
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<?xml version="1.0"?>
xmlns:xsd="http: w3.0rg/2001/XMLSchema”
targetNamespace="http://www.lottery.org"
xmlns="http://www.lottery.org"

<xsd:simpleType name="OneToNinetyNine">

elementFormDefault="qualified"> <xsd:restriction base="xsd:positivelnteger">
:simpleType name="OneToNinetyNine"> <xsd:maxInclusive value="99"/>
striction base="xsd:positivelnteger"> </xsd:restriction>

maxInclusive value="99"/>

</xsd:si Type>
<xsd:simpleType name="NumbersList">
"NumbersList"> <xsd:list itemType="OneToNinetyNine"/>
"OneToNinetyNine"/> </xsd:simpleType>

<xsd:simpleType name="LotteryNumbers">
> <xsd:restriction base="NumbersList">
<xsd:length value="6"/>
</xsd:restriction>
</xsd:simpleType>

lement name="LotteryDrawings">
<xsd:complexType>
<Xiif§‘i‘;:,:f; name="Drawing" minOccurs="0" maxOceurs="unbounded"> O TUTIOG NumbersList eivat pa Mota émov o tomog kéde aviikewévon g sivor OneToNinetyNi
<xsd:complexType> O 1hmog LotteryNumbers nepiopilet tov tono NumbersList og puijkog 6
<xsd:sequence>
element name="Week" type="
element name="Numbers" typ
</x: quence>
</xsd:complexType>
</xsd:element>

string"/>
LotteryNumbers''/>

</xsd:schema>

Lottery.xsd (see example19) 109 110

<xsd:simpleType nar
<xsd:restriction

"OneToNinetyNine">
<xsd:maxInclus
</xsdirestriction>

S 2 NUEIWOEIG yia Tov TUTTO list

<xsd:simpleType name="Numbers_List">
<xsd:list itemType="OneToNinetyNine"/>

« Aev pmopei va éxoupe list amré lists

<Ixsd:simpleType> i — 8nA., dev ptropeig va dnpioupyroeig éva TUTTo list atré aAo TuTo list.
xsdamplelype name= LotteryNumbers'> . Sev pTiopeic va Snpioupynosi Aiota amé complexTypes
<xsd:length value="6"/> — OnA., lists epappédovral pévo os simpleTypes
d;j(’;i‘?:fj:‘;""": + Z10 instance document, TpETiel va Slaxwpicelg KABe avTikeipevo
S b NG AioTag pe white space (blank space, tab, i carriage return)

Evoloaktikd, « Ta pova facets Tou TUTTOU list eivai:
— length: use this to specify the length of the list
Type name="LotteryNumbers"> — minLength: use this to specify the minimum length of the list
— maxLength: use this to specify the maximum length of the list
<xsdlist itemType="OneToNinetyNine"/> — enumeration: use this to specify the values that the list may have
impleType> — pattern: use this to specify the values that the list may have

ngth value="6"/>
‘restriction>
<IxsdisimpleType>

1 112




Summary of Declaring
simpleTypes

3. simpleType mov opier Tomo list:

AvakepaAlaiwon dnAwong
simpleTypes

<xsd:simpleType name= "LotteryNumbers">
1. simpleType mov ypnepomosi built-in base type: <xsd:list itemType="OneToNinetyNine"/>
</xsd:simpleType>

<xsd:simpleType name= "EarthSurfaceElevation">

<xsd:restriction base="xsd:integer"> where the datatype OneToNinetyNine is declared as:
<xsd:minInclusive value="-1290"/> . . )
<xsd:maxInclusive value="29035"/> <xsd:simpleType name= "OneToNinetyNine">

</xsd:restriction> <xsd:restriction bas: sd:nonNegativelnteger">

</xsd:simpleType> <xsd:maxInclusive value="99"/>
</xsd:restriction>
</xsd:simpleType>

2. simpleType mov ypnoponowi Gilo simpleType e base type: 4. EvahaokTikG, ypnoyponorévrag inlined simpleType:

Type name= "B faceElevation">
<xsd:restriction base="EarthSurfaceElevation">
<xsd:minInclusive value="0"/>
<xsd:maxInclusive value="120"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name= "LotteryNumbers">
<xsd:list>
<xsd:simpleType>
<xsd:restriction base="xsd:nonNegativelnteger">
<xsd:maxInclusive value="99"/>
</xsd:restriction>
</xsd:simpleType>
13 </xsd:list>
</xsd:simpleType>

any Element anyAttribute

* To <any> element eTMTPETIE OTOV OUYYPOGEQ + To <anyAttribute> element emiTpémel gTOV
ToU XML €yypAa@ou va eTTEKTEIVEI TO £YYPAPO TOU ouyypagéa Tou XML eyypa@ou va €TTEKTEIVEI
Me elements TTou dev opidovTal 010 schema. 10 £yypagd Tou pe Attributes tou dev

opi¢ovTal oTo schema.

<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element nam

<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>

</xs
<Ixsd:complex
</xsd:element>

<xsdzany minOceurs="0"
sd:sequence>
yAttribute/>

<Ixsd:complexType>
<Ixsd:element>

ype>

Tohpa éva XML éyypagpo unopei va nepiéyet ko GAha elements (uetd to<Publisher>)
115




<?xml version="1
<xsd:schema xmlns::
targetNamespace="http://www.repository.org"
xmlns="http://www.repository.org"
elementFormDefault="qualified">
<xsd:element name="Reviewer">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Name">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="First" type=
<xsd:element name="Last" type='
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:attribute name=""1d" type=""xsd:ID"/>
</xsd:schema>

="http://www.w3.0rg/2001/XMLSchema"

"xsd:string"/>
xsd:string"/>

Qel R

y.xsd (see example24)

<xml version="1.0"?>
<BookSeller xmlns="http://www.BookRetailers.org"
xmlns:s="http://www.repository.org”
¥ -w3.0rg/2001/XMLSchema-instance”

p:
xsizschemaLocation=
"hitp://www.BookRetailers.org
BookSeller.xsd
http//www.repository.org
SchemaRepository.xsd">
<Book srzid="P.M.">
<Title>My Life and Times</Title>
<Author>Paul McCartney</Author>
<Date>1998</Date>
<ISBN>1-56592-235-2</ISBN>
<Publisher>McMillin Publishing</Publisher>
<Reviewer xmlns="http://www.repository.org">
<Name>
<First>Roger</First>
<Last>Costello</Last>

</xsd:sequence> </Name>
</xsd:complexType> dBo:{(ECVWWCD
rsdielement> <Book sriid="R.B.">

<Title>Illusions: The Adventures of a Reluctant Messiah</Title>
<Author>Richard Bach</Author>

<Date>1977</Date>

<ISBN>0-440-34319-4</ISBN>

<Publisher>Dell Publishing Co.</Publisher>

</Book>
</BookSeller>
BookStore.xml (see le24)
17 118
Version Management nil TTEPIEXOPEVO
z Z ‘ 2 : «  Mmopeig va dnAwoelg og éva schema &1 éva element ptopei va eival nil aTo instance
.
To sphema elerlnent EXEI EVA TTPOIPETIKG attrlbu'te, TO docurment, Emply TEpIEXREVO v nil:
version, 10 OTTOIO JTTOPEI KAVEIG VA XPNOIUOTTOINCEl YIA — Empty: To element pe empty mepiexdpevo TiepIopideTal va unv £Xel TTEPIEXOHEVO.
va KpGT(’XEI mv éK600I’] TOU schema - ni]: To instance .documen.t ejement uT[opei va 'ITEIVCVJ'II Sev UTTapXe! SIaBETIUN TIUA
B£TovTag To attribute - xsi:nil — va 1coUTal pe 'true’
<?xml version="1.0"?> <xsd:element name="PersonName">
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" <xsd:complexType>
targetNamespace="http://www.books.org" <xsd:element name="forename" type="xsd:NMTOKEN"/>
xmins="http://www.books.org" XML Schema: <xsd:element name="middle" type="xsd:NMTOKEN" nillable=""true"/>
clcm‘cmForchlaul ="qualified" <xsd:element name="surname" type="xsd:NMILOKEN"/>
version="1.0"> </xsd:complexType>
</xsd:element>
</xsd:schema>
<PersonName> N
XML instance <forename>John</forename> To eprexdpevo Tov middle
document: <middle xsiznil="true"/> Mropsi va efva Ty Tomov
119 <sumname>Doe</surnzme> NMTOKEN, 7 v pmyv &ivon opicuévo.
</PersonName>




Mixed TTepIEXOMEVO

Z¢ 6Aa 10 TTapadeiypata 1o TEPpIEXOUEVO KABE ATav EiTe
— OAa elements,
— OAa dedopéva

Eva element ou Trepi€xel guvduaopo elements kai (string) dedopévwv

kaAéital "mixed content".

To Mixed content €xe1 TOAEG e@appoyég. M.y, n XSLT xpnoipotrolei mixed

content ouxvéd o€ template rules, .x.,

<xsl:template match="Book">

The author of the book is: , .
<xsl:value-of select="Author/text()"/> GUVSUGGHOG Strlng

The title of the book is: Acite 61110 MEPIEYONEVO TO
<xsl:value-of select="Title/text()"/> xsl:template element givat

</xsl:template> dedopévov Kat elements.

121

Trpoodiopifovrag Mixed Content
oTn dnAwon evog Element

» To <complexType> element éxel éva
TIPOAIPETIKO attribute, To mixed. By
default, mixed="false".

» [a va Tpoodiopioelg 611 €va element
pTTOPEi Va €xel mixed content
xpnoluyotroinoe <complexType
mixed="true">
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<?xml version="1.0"?>
<Letter xmlns="http://www letter.org"
xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance"
xsi:schemal.ocation=
"http://www letter.org
Letter.xsd">
<Body>
Dear Sirs:
This letter is to inform you that we are
are finding your tool <emp> very </emp> useful.
</Body>
</Letter>

Letter.xml (see example36)
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<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www letter.org"
xmlns="http://www.letter.org"
elementFormDefault="qualified">
<xsd:element name="Letter">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Body">
<xsd:complexType mixed="true'>
<xsd:sequence>
<xsd:element name="emp" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

Letter.xsd (see example36) 124
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